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Background: Patients with Diabetic Foot Ulcer (DFU) show high levels of depression and anxiety
symptoms. The loss of a limb is undoubtedly a devastating experience and several studies have shown
that anxiety and depression symptoms are a common reaction after a lower limb amputation (LLA).
However, no study has focused on the immediate emotional reactions to LLA as a personal factor based
on the ICF Model.
Objective: This study focused on the characterization of anxiety and depression levels, before and after
surgery, differences in levels of depression and anxiety before and after surgery and the predictors of
anxiety and depression one month after surgery, in a sample of patients with DFU.
Methods: This was a longitudinal study with 179 patients with Diabetes Mellitus Type 2 and DFU
indicated for amputation, screened for the presence of anxiety and depression symptoms during the
hospitalization that preceded amputation and one month after surgery, during a follow-up
consultation.
Results: The results showed a significant effect of anxiety and depression symptoms at pre-surgery in the
prediction of anxiety and depression symptoms one month after LLA. Patients showed higher levels of
anxiety than depression symptoms at pre-surgery, although anxiety significantly decreased on month
after surgery. Both anxiety and depression symptoms contributed to depression after LLA, although
anxiety at pre-surgery was the only predictor of anxiety at post-surgery.
Conclusions: Tailored multidisciplinary interventions need to be developed providing support before and
after an amputation surgery, in order to reduce anxiety and depression symptoms and promote psy-
chological adjustment to limb loss.
© 2017 Elsevier Inc. All rights reserved.Anxiety and depression symptoms in patients with Diabetes are
substantially higher than in the general population1 and, in the
presence of Diabetes complications, like Diabetic Foot Ulcer (DFU),
several studies have reported the negative contribution of high
levels of anxiety and depression to poor disease outcomes.2e5
Empirical evidence suggests that this relationship is bidirectional.
On the one hand, anxiety and depression are particularly harmful to
self-care behaviors and have been associated with poorer diabetes
control, poor adherence to medication, diet and to foot self-care
behaviors6e11 whereas, on the other hand, DFU requires several
daily self-care behaviors and treatments that may precipitate theedras), rui.morais.carvalho@
Pereira).onset of, or even trigger, depression and anxiety symptoms.12e14
Depression has also been reported to be associated with larger
and more severe foot ulcers, a higher risk of nonhealing and
recurrent foot ulcers during follow-up.14e16
Regarding anxiety symptoms, existing data are not as clear as
with depression. Tennvall and Apelqvist17 reported that patients
with a history of healed ulcers presented less anxiety symptoms
than patients with an existing ulcer. In turn, Carrington et al.18 did
not find any differences in the levels of anxiety in patients with foot
ulcers when compared with amputee patients. However, recently,
in a study with a large population sample of adults, a relationship
between anxiety disorders and an increased risk of ulcers over a 10-
year period was reported.19 Also, anxiety and depression symptoms
are commonly interwoven imposing similar risks and intensifying
poor medical outcomes.1,20,21
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gery, presented high levels of pre-surgery anxiety. Pre-surgery
anxiety, although a normal part of the surgical experience, is a
generalized problem that triggers a physiological stress response
which may hinder the healing process.22 In fact, anxiety in sur-
gical patients may increase the need for higher levels of anaes-
thesia, resulting in possible anaesthetic risk, post-surgery pain
and medication requirements, which can greatly affect post-
surgery recovery.23 Anxiety also plays a significant role in
increasing the risk of infection and decreasing immune system
response.24 Therefore, anxiety and depression symptoms should
not only be seen as common reactions to a surgery but, as
symptoms that may have adverse effects in post surgery if not
assessed and adequately intervened.
According to the Portuguese Diabetes Society, in Portugal, in
2014 there were 560 major and 825 minor lower limb amputations
(LLA) related to DFU25 which is a major health problem for the
health care system and for society, given these patients' needs for
continuous health care and social reintegration.
In patients already amputated, the loss of a limb is undoubtedly
a devastating experience, and several studies have shown that
anxiety and depression symptoms are a common reaction,26e30
which may be present for up to six weeks after amputa-
tion.29,31,32 Regarding anxiety symptoms, in a Portuguese sample,
about 36% of 45 amputee patients showed symptoms of anxiety
clinically significant and 39% symptoms of depression clinically
significant after LLA (less than 6 months).33 Studies regarding post-
surgery anxiety have revealed that anxiety symptoms were related
to fears of pain and loss of physical functioning and mobility, to
negative effects of surgery on body image, as well as fears associ-
atedwith the return to a normal daily routine (daily tasks and roles)
and concerns about future social and professional problems.34,35
Furthermore, patients with DFUmay also experience acute pain
during wound care when dressings are changed, and/or chronic
pain as a result of arterial insufficiency (Peripheral Arterial Disease,
PAD), infection, osteomyelitis and/or (painful) neuropathy.36
Moreover, pain is reported in the literature as interfering signifi-
cantly with all areas of patient functioning,37 although being
underestimated by health professionals.38 In addition, anxiety and
depression symptoms are positively associated with pain
severity.39 However, it still remains unclear whether pain causes
anxiety and depression symptoms or whether psychological
symptoms precipitate and/or enhance pain. Despite the nature of
this relationship, pain is actually a well-known predictor of
depression in patients with leg ulcers, having a deleterious effect on
post-surgery wound healing40 and, more frequently, contributing
to delays in wound healing in patients with elevated levels of
anxiety.41
The International Classification of Functioning, Disability and
Health (ICF) of the World Health Organization,42 is a classification
system that describes the consequences of illness and disability.
This conceptual model emphasizes the role that personal and
environmental factors play in the functioning and capabilities of
an individual with a health condition. However, the ICF model is
not clear on how these personal factors influence adjustment to
disability and, in the present case, regarding adjustment to LLA. In
an attempt to improve the understanding regarding the early
predictors of emotional reactions to amputation and how they
may contribute to adjustment to LLA, this study focused on the
dynamic interaction between a medical condition (lower limb
amputation) and personal factors (emotional reactions). Results
will provide an opportunity, based on empirical findings, to
manage and contribute to change personal factors in order to
provide adequate psychological and social support for patients
following LLA.43,44The majority of studies have focused on the presence of
anxiety and depression symptoms at pre-surgery or at long term
after LLA, yet have failed to assess those symptoms at post-
surgery, and to study the contribution of pre-surgery symptoms
to post-surgery symptoms. As the systematic review by Horgan
and MacLachlan45 has shown, studies of psychological morbidity
have neglected the immediate psychological reaction to LLA. In
fact, no study, to our knowledge, has explored the prevalence of
anxiety and depression symptoms one month after surgery,
when patients are immediately confronted with the limitations
and constraints caused by limb loss, given that this period may
be essential for stump cicatrisation and for the adjustment to
limb loss. Thus, it is fundamental to understand the prevalence of
anxiety and depression symptoms in this population, whether
there are differences in anxiety and depression symptoms from
pre-surgery to post-surgery, and which pre-surgery variables
contribute to post-surgery anxiety and depression symptoms.
The results will allow the design of policies and the development
of evidence-based interventions, that address the specific needs
of patients with DFU during the rehabilitation program imme-
diately after LLA.Methods
Participants and procedure
A sample of 179 patients with Diabetes Mellitus Type 2 (DMT2)
and DFU indicated for amputation surgery was screened for the
presence of anxiety and depression symptoms during the hospi-
talization that preceded LLA, and was assessed during a follow-up
consultation at the hospital, approximately one month after sur-
gery (mean 34.98 days). The mean duration of length of hospital
stay was 25 days. Socio-demographic and clinical data were
extracted from patient's medical charts by health professionals
(nurses and physicians).
This study has a longitudinal design with two moments of
assessment: pre-surgery (T0) and post-surgery (T1). Between T0
and T1, 66 patients withdrew leaving a sample of 113 patients for
the final analysis (experimental mortality was 36.8%). The causes
for withdrawal and exclusion were: 29 surgeries were cancelled,
18 did not have a follow-up vascular or diabetic foot consultation,
6 refused to participate in the T1 assessment, 5 died, 3 did not
attend the follow-up vascular or diabetic foot consultation, 3
could not collaborate due to their mental state (showed cognitive
impairment after surgery) and 2 involved post surgical compli-
cations and hospitalization in another hospital. These 66 patients
did not differ from the remaining 113 patients in terms of
baseline characteristics (gender, age, previous amputations, type
of foot, diabetes duration, history of previous ulcer and ampu-
tations). Therefore, this sample included patients that had
already had a LLA and patients that were indicated for their first
LLA. The amputation was secondary to diabetic neuropathy and/
or peripheral arterial disease. The study was conducted between
June 2013 and April 2015 in six hospitals at the Diabetic Foot
Multidisciplinary Clinics and two Vascular Surgery Departments
in the North of Portugal where the rate of LLAs is the lowest in
the country.25 Assessment interviews were face-to-face and
made by a health psychologist. Inclusion criteria were: having
DMT2 and DFU, be indicated for LLA, be more than 18 years old
and not presenting any diagnosed psychiatric disorder.
Ethical approval was obtained by the hospital ethics committee
and all participants were previously informed about the study.
Participation was voluntary and involved the signing of an
informed consent form.
Table 1
Sample socio demographic and clinical characteristics at T0 (N ¼ 179).
Continuous measures Min Max Mean SD
Age 36 90 66.4 11.03
Education level (years) 0 17 4.65 3.08
Duration diabetes diagnosis (months/years) 1 636/53 221.9 138.9
History of previous ulcer (months/years) 1 264/22 45.33 57.79
Duration of ulcer (weeks) 1 192 18.86 23.66
Number of complications 1 4 3.01 0.96
Length of inpatient stay (days) 3 80 25.9 14.9







Sick leave 11 6.1
Retired 133 74.3
Marital Status

















Presence of other chronic disease
Yes 39 21.8
No 140 78.2
Results are presented as numbers, percentages and means ± SD, min and max.
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Socio Demographic Questionnaire that included questions on age,
education level, marital and professional status and the presence of
a caregiver.
Clinical Data Questionnaire included questions concerning the
onset of diabetes duration of diagnosis, history of previous ulcer
and amputation, length of inpatient stay, number of complications
related to diabetes (nephropathy, retinopathy, neuropathy and
peripheral arterial disease), type of foot, presence of pain and other
chronic diseases and psychiatric/psychotropic medicine intake.
Type of foot was defined as neuropathic or neuroischemic ac-
cording to ulcer aetiology.
Hospital Anxiety and Depression Scale (HADS).46,47 This scale as-
sesses depression and anxiety symptoms on a 14-item scale: 7
items for anxiety and 7 items for depression. The item response
format is a Likert scale ranging from 0 to 3, with scores ranging
from between 0 and 21. Higher scores indicate higher levels of
anxiety and depression respectively. In the current sample, internal
consistency reliability was adequate for both anxiety (a¼ 0.86) and
depression (a ¼ 0.88) scales. To characterize the levels of anxiety
and depression in the study, a score of 11 or higher indicates
probable presence (“caseness”) of a mood disorder, i.e., symptoms
clinically significant, using the Portuguese validation of HADS.47
This instrument is a widely used measure in clinical practice in
hospital settings, assessing depression and anxiety symptoms and a
brief, relatively quick and easily administered instrument, that has
shown good psychometric properties andwhich has been validated
in Portuguese patients with diabetes47 and in amputees.48
Statistical analysis
Analyses were conducted using SPSS version 22. Continuous
variables are presented either as mean, standard deviation and
range (min/max), whereas dichotomous data are presented as
numeric and percentage. The prevalence of symptoms clinically
significant of anxiety and depression at T0 and T1 was estimated
using the authors' cut off scores (>11). In order to analyse whether
differences in anxiety and depression depended on clinical and
socio demographic variables, a repeated measures analysis of
variance was performed with the number of amputations, ulcer
duration and length of hospital stay, as covariates. The covariates
were chosen taking into account their correlation with the
dependent variables and their relevance in the literature. Finally, a
multiple hierarchical regression model (method enter) was used to
find the predictors of anxiety and depression symptoms, in T1. The
variables included in the model were those that showed a signifi-
cant correlation with each of the dependent variable in previous
bivariate associations and relevance according to the literature. In
the first block, socio demographic and clinical variables were
included (gender, age, type of foot, number of hospitalizations and
complications, presence/absence pain) and, in the second block, the
psychological variables (baseline depression and anxiety). To con-
trol for multicollinearity, the variance inflation factor value (VIF)
was established at below 2 and the tolerance coefficient was set to
be greater than 0.60.
Results
Sample characterization
At baseline (T0), 179 patients with DFU participated in the study.
Of these, seventy-six had already been amputated (23.7% and 76.3%
major and minor LLAs, respectively), and 113 patients participated
in the second moment of the assessment (T1) approximately onemonth after surgery (22.1% and 77.9% major and minor LLAs,
respectively). Other sample socio demographic and clinical vari-
ables are presented in Table 1.
Incidence of anxiety and depression symptoms at T0 and T1
Based on the HADS, there was evidence of high levels of anxiety
and depression symptoms indicating the probable presence
(“caseness”) of a mood disorder. Regarding anxiety symptoms,
63.7% (95% confidence interval ¼ 54.9e72.6%) and 41.6% (95%
confidence interval ¼ 32.7e52.5%) of patients exceeded the HADS
cut-off score of 11 at T0 and T1 respectively, presenting symptoms
clinically significant. Regarding depression symptoms, 42.5% (95%
confidence interval ¼ 32.8e52.5%) and 46.9% of patients (95%
confidence interval¼ 38.1e55.8%) exceeded the HADS cut-off score
of 11 at T0 and T1 respectively, presenting symptoms clinically
significant.
Differences in anxiety and depression symptoms from T0 to T1
Multivariate analysis of repeated measures showed that there
were significant differences regarding anxiety and depression from
pre to post-surgery, (Wilk's Lambda ¼ 0.08, F(2,108) ¼ 4.67,
p ¼ 0.011), controlling the number of previous amputations, ulcer
duration and length of hospital stay which were introduced as
covariates. Also, univariate results showed that time had a signifi-
cant effect but only for anxiety, F(1,100) ¼ 4.76, p ¼ 0.031, i.e.
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significant differences in depression symptoms, F (1,100) ¼ 1.99,
p ¼ 0.161.
Predictors of depression and anxiety symptoms at T1
The multiple regression analysis showed that, in step 1, de-
mographic and clinical characteristics explained 10% of the variance
of depression symptoms at T1, with age being a significant positive
predictor. In the final model, only anxiety and depression symp-
toms at T0 were the significant predictors of depression at T1, since
age was no longer a significant predictor. The final model explained
24% of the variance (adj R2 ¼ 0.24, p < 0.001) F(8,104) ¼ 5.44,
p < 0.001. Table 2 displays results of the regression model.
Anxiety symptoms at T1 were predicted only by anxiety at T0.
None of the clinical and socio demographic variables were signifi-
cant predictors. The final regression model was significant and
explained 21% of the variance (adj R2 ¼ 0.21, p < 0.001)
F(8,104) ¼ 4.77, p < 0.001. Please see Table 2.
Discussion
The aims of this study were to assess and characterize the level
of anxiety and depression symptoms in a sample of patients with
DFU indicated for LLA at T0 and at T1, and which pre-surgery var-
iables contribute to post-surgery anxiety and depression given that
knowing the pre-surgery predictors of post-surgery emotional re-
actions would allow the development and implementation of
preventive programs to support and promote positive clinical
outcomes, in this population. According to results, prior to surgery,
patients showed a higher level of anxiety compared to depression
symptoms clinically significant. This result may be related not only
with premorbid anxiety and depression levels, but also with the
fears and tension associated with surgery that, in turn, increases
premorbid levels of anxiety. Apart from the fear of surgery (not
waking up after surgery, etc), along with the fear of a change in
body image, it is understandable that patients experience moreTable 2
Predictors of depression and anxiety symptoms at post-surgery (T1, n ¼ 113).
Predictors at pre-surgery (T0) Depression post-surgery
B SE B
Step 1
Gender (female)a 1.009 1.190
Age (years)b 0.119 0.50
Type of Foot (neuropathic)a 0.683 1.363
Number of hospitalizationsb 0.927 0.575
Number of complicationsb 1.099 0.596






Type of Foota 0.427 1.252
Number of hospitalizations 0.639 0.542
Number of complications 0.553 0.584
Paina 0.744 1.098
Anxiety T0b 0.031 0.106
Depression T0b 0.280 0.103
adj R2
DR2
*p < 0.05, **p < 0.01, ***p < 0.001.
a Dichotomous variables yes/no.
b Actual score (continuous variable); T0: Time 0-pre-surgery; T1: Time 1-post-surgery;symptoms of anxiety than depression at T0. In fact, the number of
patients with depression symptoms increased from T0 (42.5%) toT1
(46.9%). Regarding anxiety symptoms, they decreased from T0
(63.7%) to T1 (41.6%). Taking into account the small sample size,
these results are alarmingly high. Therefore, the comparison among
the studies is not appropriate due to the differences in sample sizes.
However, the prevalence of depression and anxiety symptoms in
our sample remains very close to other studies such as Chapman
et al.,3 that found levels that exceeded the score of 7 (in the Por-
tuguese validation the cutoff score is 11) on anxiety (42%) and
depression (42%) symptoms in patients with Charcot foot (n ¼ 50).
Furthermore, Nash, Ireland and Pearson49 revealed that, 51.7% of
the 60 participants were depressed, with 17% having had a prior
diagnosis of depression and 35% had unrecognized cases of
depression. Thus, anxiety and depression symptoms should not be
underestimated, considered normal or temporary at pre-surgery,
and a structured psychological assessment should be made in or-
der to understand the severity of the symptoms and their inter-
ference in daily life, and to prevent the chronicity and adverse
outcomes such as healing delay after LLA.
Regarding the second goal of this study, results showed that
anxiety decreased significantly after surgery, regardless of the
length of hospital stay, duration of ulcer and number of previous
amputations, yet there were no differences in depression. There are
some possible explanations for this result. The decrease in anxiety
symptoms may be due to the fact that patients have found sub-
stantial relief from their fears and concerns after surgery. Also, the
mean length of hospital stay in this study was 25 days, and the
negative effect of prolonged hospitalization is well known and may
lead to functional decline, worsening cognitive impairment and
increased risks of iatrogenic injury.50 Regarding the association
between anxiety and pain, it may be possible that those patients
with pain at T0, after surgery, felt a decrease in pain. In fact,
amputation is a life-saving event and, in patients with PAD, it
significantly reduces the severity of pain. Consequently, there may
be a decrease in anxiety symptoms or, given the bidirectional
relationship, the opposite may also be possible. Finally, taking intoAnxiety post-surgery
Beta B SE B Beta
0.078 1.515 1.173 0.125
0.225* 0.001 0.049 0.002
0.051 0.608 1.343 0.049
0.153 0.002 0.566 0.000
0.187 0.793 0.587 0.144
0.075 0.517 1.178 0.046
0.10 0.02
0.15** 0.52
0.047 0.152 1.091 0.013
0.134 0.039 0.045 0.079
0.032 0.740 1.193 0.059
0.105 0.024 0.516 0.004
0.094 0.421 0.537 0.077
0.061 0.388 1.045 0.034
0.259** 0.503 0.101 0.463***
0.268** 0.084 0.098 0.086
0.24 0.21
0.15*** 0.22***
В: value of the unstandardized coefficient; Beta: value of the standardized coefficient.
S. Pedras et al. / Disability and Health Journal 11 (2018) 79e85 83account the average duration of hospitalization, in this study, some
patients remained hospitalized for almost a month after LLA. Thus,
patients had not yet been confronted with the daily difficulties,
whether family, social, or even individual (e.g. difficulties in self-
care), that they will face when returning home. Therefore, pa-
tients at this time may not yet be able to emotionally process the
experience. However, these hypotheses should be pursued in future
studies however in our view, the results emphasize the need for
psychological monitoring and support of these patients in order to
avoid masking premorbid symptoms and prevent negative long-
term outcomes at discharge.
Finally, the last goal of this study was to find the best predictors
of anxiety and depression symptoms at T1, in order to identify those
patients at higher risk of post-surgery depression and anxiety
symptoms. Thus, according to results, pre-surgery anxiety and
depression emerged as predictors, over and above clinical and de-
mographic variables, being significant positive predictors of post-
surgery anxiety and depression, with patients who experienced
high levels of symptoms before surgery continuing to feel anxious
and depressive afterwards. However, anxiety before the surgery
was the only significant predictor of anxiety after the surgery. As
previous studies have shown, pre-surgery anxiety predicted more
post-surgery anxiety beyond the influence of age, gender and
medical variables.51e53 Contrary to other studies, where the prev-
alence of depressionwas higher inwomen across all age groups,3,54
in this study there were no differences according to gender.
Therefore, we believe this result may be due to the small number of
women in the sample (n ¼ 52). With regard to the predictors of
depression at T1, in the first model, age emerged as a significant
predictor of depression. However, when anxiety and depression at
T0, were added to the model, this predictor was no longer signifi-
cant. Moreover, in both models, the presence of pain was not a
significant predictor of anxiety and depression at post-surgery.
Therefore, anxiety and depression symptoms at pre-surgery were
the strongest predictors of anxiety and depression at post-surgery,
in this sample.
This study has several implications for clinical practice. The
present study identified anxiety and depression symptoms before
LLA surgery as significant predictors of anxiety and depression
symptoms after surgery. Thus, contrary to clinical or demographic
characteristics, those variables are amenable to change before
surgery through appropriate psychological interventions that may
prevent adverse outcomes. Unfortunately though, symptoms of
depression are more stable and more difficult to change in a brief
psychological intervention during hospitalization, patients should
therefore, be referred to a more structured psychological inter-
vention. However, as anxiety and depression are interwoven, we
believed that any change in anxiety levels may have an impact not
only on anxiety, but also on depression symptoms. The main target
of intervention should be anxiety management before surgery,
since it predicted of both anxiety and depression at post-surgery.
Psychological interventions that address anxiety, such as brief
cognitive-behavioral therapy (e.g. relaxation training, induction of
imagery through behavioral instructions, positive coping strate-
gies), is the gold standard intervention and have been widely used
in hospitalized patients.55,56 In fact, recently, a study reported that a
short course of cognitive behaviour therapy was an effective and
inexpensive method for reducing health anxiety among patients in
medical settings.57 For those patients with minor amputations,
who are having difficulty adhering to self-care foot behaviors, in-
terventions to increase adherence to protective behaviors and
promote vigilance, should be available in the hospital and reha-
bilitation settings, in order to avoid a more proximal amputation.
Also, in the context of a multidisciplinary team, during the reha-
bilitation process, health professionals such as physicians, nurses,podiatrists, physical therapists and occupational therapists should
be aware of the likelihood that patientsmay experience anxiety and
depression symptoms which may be confused with diabetes
symptoms (tiredness, lack of appetite, weight gain, sleep
disorders).58
In this study, disability was the result of a dynamic interaction
between a medical condition (lower limb amputation) and per-
sonal factors (emotional reactions before and after LLA). According
to the ICF model, intervention should focus not only on medical
treatment, associated with a health condition, but also on the
prevention of major impairments through a rapid admission in a
rehabilitation program and on the prevention of further limitations
in daily activities. Given that patients' psychological status is
determinant to promote positive outcomes after amputation,
tailored multidisciplinary interventions need to be developed and
implemented in order to prevent long-term disability. In addition,
contextual factors related to patients' environment should also be
addressed in future studies (e.g. presence of a caregiver, family
functioning, and social support). Moreover, future studies should
also focus on patients' specific fears regarding surgery that may
increase preexisting anxiety levels.
However, this study has limitations that need to be
acknowledged such as the small sample size and the reduced
number of women included in the sample. Also, the low educa-
tional level of the sample may affect the external validity of the
findings, since more educated patients could have more accurate
information about surgery and therefore feel less anxiety at T0.
Therefore, generalization of the conclusions should be inter-
preted with caution. In addition, the ICF model emphasizes a
dynamic interplay between personal and environmental factors
on the functioning of individuals with a health condition and/or
disability, yet in this study, only some dimensions of the theo-
retical model was used.
Conclusion
In this study, some dimensions of the ICF model were used to
enhance the knowledge about the specific relationship between a
health condition and personal factors before surgery, in order to
prevent unfavorable outcomes after LLA. It is important to
emphasize, that LLA is a medical condition, but it is not necessarily
a disability. Disability arises from the interaction of a functional
limitation with one's environment. Finally, we hope this study may
shed some light regarding the emotional reactions of patients
before and after an amputation, emphasizing the fact that people
living with chronic illness and disability are at a substantially
increased risk of poor health and unhealthy behaviors. For this
reason, multidisciplinary interventions are required during hospi-
talization, and also in the community, taking into account not only
the patient's physical condition, but also the psychological, social
and environmental barriers that prevent rehabilitation and rein-
tegration into “life before amputation”.
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